Chemical modification of fructose bisphosphate aldolase from Trypanosoma brucei compared to aldolase from rabbit muscle and Staphylococcus aureus.
Chemical modifications of Class I aldolases from Trypanosoma brucei, rabbit muscle and Staphylococcus aureus with carboxypeptidase A, glyceraldehyde 3-phosphate and cysteine-specific reagents revealed the following differences between the three homologous enzymes. Aldolase from S. aureus was not affected by any of these reagents. Carboxypeptidase-A treatment of rabbit-muscle and T. brucei aldolase inhibited the activity of both enzymes towards fructose-1,6-bisphosphate (Fru(1,6)P2), while the activity towards fructose-1-phosphate (Fru-1-P) was affected only in the case of the trypanosomal enzyme. Moreover carboxypeptidase-A treatment reduced the turnover numbers of these two aldolases for both Fru(1,6)P2 and Fru-1-P to a similar level. Glyceraldehyde 3-phosphate, in the absence of dihydroxyacetone phosphate, also inactivated aldolases from rabbit muscle and T. brucei with second order rate constants of 1054 and 254 min-1 M-1, respectively. Using 5,5'-dithiobis-(2-nitrobenzoic acid) with rabbit-muscle aldolase, a total of 4 thiol groups could be titrated per subunit, resulting in a total inactivation. The presence of substrate completely protected the enzyme from inactivation. Methyl methanethiosulfonate also reacted with four cysteine residues, but this led to very little inactivation. This indicates that the inactivation by modification with DTNB is due to conformational changes in the enzyme. In T. brucei aldolase only one thiol group could be titrated with methyl methanesulfonate and there was no loss of activity. With 5,5'-dithiobis-(2-nitrobenzoic acid) five cysteines were titrated with an immediate and complete loss of activity.(ABSTRACT TRUNCATED AT 250 WORDS)